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(57) Abstract: 



PURPOSE: A method for controlling a flow in a packet switched network is provided to 
enable to share a buffer capacity fairly between each input port in an ethernet switch 
and minimize the packet loss during confusion in the ethernet switch. CONSTITUTION: 
A method for controlling a flow in a packet switched network comprises: a process that 
an ethernet switch corresponding to a down stream apparatus inspects the buffer state 
of a common memory; a process of transferring a pause frame data including a 
previously established pause time to a plurality of ethernet switches corresponding to a 
upstream apparatus and counting an expected pause time in the upstream apparatus, 



in case that the buffer state is a buffer full; inspecting again the buffer state of the 
common memory if the expected pause time is passed; and transferring again the 
pause frame data to all ethernet switches corresponding to the upstream apparatus 
and counting again an expected pause time in the upstream apparatus, in case that 
the buffer state is a buffer full again. 
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& BSS flHa 2*1X1 Lim*|3(packet switched network)0)| ji£g, ^Sl 01 a a 21- 1>S 27IEI 
S4JSKLAM: Local Area Network) 2CHIA1 11% ££g £1 2215111. CH33(bandwidth)g 2r E,'e|5M7r 
3S4M SS&tfl *I*J 2 J) SXILH2I *1-HICH ft^OD 5h*J 50IQ. 

OlOaOIIAI §233 2 So HI! &^2:£A1 = «1 53l2(back-pressure) 52 = 313 Sd(pause 

frame transfer)^ 01 SiD. OlgOllAi «q 5312 ^gg Q|Q9 2*IX| 2XI7r »0I3*4!«*| 2E 
(ha If -duplex mode)!,' UK ArSSQ. MAC(Hedia Access Control) BOi 531 3 S SIUSA1 IEEE 802. 3x JL 
S&S 32ISI01 24£ 52 5313 2d ^SS aOlg^d^ 2E(ful l-duplex mode)^ [IH A^g&Q. 

□it s 7iss sssiss oiaa 2*t*i 2x121 hjih ssjoi swichi gsra ss^rais hsai. 271 
aaa^ixi 2x13 rasis slh^ eg oiaa 2*1x1 ®x\mn swzt ifla# slhxi 

sais 2d ^gofi arci a a 2Aii3i 

3X1, «!53I2 HTgJS CSMA/CO(Carrier Sense Multiple Access with Collision Detection) ^AII^S^OU 
Af 2d §#(transmit collision)© Sh38l7l *|SH XH3 2S:(jamming signal)© OI&ttQ. 0I3S DIE! 

oiaa 2*1x1 2x10121 xhs a±m 2W1513 #ms si^s^ ami 00. oiaa 2*1x1 swos 2m 

1! 2X|)7I £3 2EH7I- HOI SiS 2i^tiH £13. «!|Scfl2 *». XH9 d2p 2d&23A| IfS Afl3 
SJE^ej 3.B OB Oiaa 2*1 « 2XIM(S 2£i! 2XI«)tHJ7ll DIEI SflS SS«ltf *l 25(back 
off) AJ£§3 flHa£J 2^1 SAIS§ «h£ 201 Q. 

erattt 52 5313 3d IEEE 802. 3x m&WiM »82S §2|S] MAC 3901 531 3 2J «KJS! 5 

2 senai oissua. oi enaoiAK- oiaa 2*1x1 2x1 toe £§r 2EH7I- eis ire ah 
33^221 tfi oiaa 2*ixi2xig<ej ^sssxisxhitii «s 52 5313© sd»Ka. 371 a 
da 52 5aiai oiaa 2*1x1 3xiB(B££s 2xids 52 salmon 71ns 52 ajss 

3 OS! 2d# gsxi to. 

2g& d|2f I>S 7l£2| "45312 ©a2r 52 5313 2d £2S 01133 S*KDS2Eg 2X1)71 £r 
£51 l(lull)4fH CH^31 SfSJSm. B 2EH2! 2S0il£ 2ST ^EHS SSIffrU 3011 ri># 

&9iei a-^ *m fliam 4*itJo. &^i Jus dsat 52 53is^ oiaa 2*1*1 §-ii§(22m 
u sag) zroi cHeEia sssi em siti #*h ^?i oiaa ^wxisxiso^mb sxi 
i) zrzioi agaa. 3EiEs §apis:ir as *i xnoi^as sssj 2221 xnsswi 01 a 

a 2*lXl&Xl(S2MS 5fl)a«E|S| H83J 3d£ SBOI 2D. 

cueiAf e ^S2i oiaa 2*ixilh a^5g^^EJ ssy mm sssep «e » 
Si HISol^Ql aa. 

• oiaa 2*ixioiiai w^ai ^^i a2tf*pi «^ «y«* mttza 

^7I« ^Si(HI tDEK S SSS, m*i L1M$|aO||A| aOlgStlgfi! 2Eg tl§tt Q£ 2SgS 

xioii flgerfe oiaa 2*1x1^ a iMisxioi *iS6fe oiaa 2*ixikhi chsejch 21 
a s^sen ma moieii »§e r ^ ssmiaeig sn*n! sisoi ^1 ihissi 

s^a na aoiEifl ^s«ioi «wwsi a2Ma sxi^ oiaa 2?ixjs di!*r= oiaa 2*ixkhiai 

°J Hi fllCH^BOII SJCHA). 2?\ 2 eg &XI0A *HS*I^ Oiaa 2*1X171 £71 S°{HI2E|£J Blffl 
Sffll SAfofe 2ra2r, 271 Bliil2EK7l L4)H 1013 OIEI ^S=! 52AIZ^ Sttti 52 5313 QIOI 
Elg 271 S2gg 2x10)1 SBg^fc ^^HJ OIQa 2*|X|gS SdSHl. 271 S2MU gX|0IIA12| OJ 
2 52 AI2.rg ?|gE 5(s 2rSa r , 27I CHI 2 52 AlZhSJ 7IZKDI 27I 0fiaE|2J bHffl 2 

EHP XBXr 2A|or= 2r§2K 27I XBXh 3Ar*t bliH2EH7h tHUI B0I3 27I 52 53IS EOOIEHfi 27I 
32^1! 2X1 CHI *BgeF= eg 0103 2*|X|gg MX! 2dSH2. 271 32^112X1 Oil A12J 0||2 52 A| 
Zm DIM ?fSM5fe S r gE5 Ol^OiSl t>CK 

a*i- g gss, na 2*1x1 LiiM^jHoiiAi aoissi!&^ aai aist? as 2^112x1011 jn§«e 
oiaa 2*1X171 a 2^112x1011 sng8 r £ ^^21 oiaa 2*1x1 #chi ch§eich ^ aaa ssi5E# 
§ s«i 37rsi= Ma tiioiEm ws*^ ssmiaEii 5««in siedi 271 miaEis^Ei nsa 

HI0IE1S 5i§SI0l ^5JA|2| 32MS 2X|2| Oiaa 2*|XI£ ddtfe Oiaa 2*IXICHIA|°J *s XHICH 
y^CHI SiCHAf. 27t Qg 2^1) 2X1 Ofl 7HgSh& Oiaa 2*1X1 7h g|S?SMiaS S^tHiaeiBJ EHK2EH 
m 2A|§fe IhgSh 271 SSOIiaEISJ ti|ttl2EH7l tHffl s2! S2 gjq5M7F 2iE3 OIEI iSSS 52 
AIZ»# 5**» 52 H3I2J DIOIEfg 271 a^SEM CHS SSS 271 S 2MH 2X1 2J 0103 
2*|X|CHI?|| 3d*m. 271 22Mij2XICHIAl£| 0112 52 M&w ?rSM8f^ ahSHK 271 0112 52 Al 
2^ 71^01 321513 a«5MlS 271 §S IHSBISI UIIH 2EH1 IHX r 2A(o^ 2rS2r, 271 XKX} 
2A r *f 271 S2 ej?45E2| tHIH2EH7> tHffl MOIS 271 52 53IS MOIEil 271 S2MU2XI2J 

oiaa 2*ixioti?ii im adsm, 27i a2Ma§xicHiAi5i 0112 52 Aizm xsxt ?fsms& 2f§°s 
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OIMIS* agog ^Q, 
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om s irs2i dursisj- «ai oms ess §5sioi #aiisi gsttci. esm s §im ?a 
fixi^ gm&tm si 4: sis sai 7is a ^sou #aw ess a«re."o. 

*e wots ss*i7i 9\ti 7Hef5?sj esoici. 

. ... _ , . . .12-N)£ £12011 AO #7(1 mm* LAN7I7|2| g§ 

£3A1, *JDOS aEiaSdnuiti-port) «§IAiai! «■ 4 2iQ. S 3S2| filAI O0WAI5 E 1011 EAIS 

»a- aoi. ehs; cboieib &t*sY*= *$°\ oiaa ±«»»(iM...i2-to« "s^su wa s«ra. 
S9 araXi #71 ^421 oiaa ±«»«<i2,...i2-inoi7i xBaast&oisgaaas e= 52 
HeosooisgaaEs £asi= oiaa 5$fxi(io)i tis ^mu sxra ssc smg 01 

SH5I0IQI *!Ch. 

£ 2c s wssa aitfAi 0101 toe aois»d«*ioiiAi2i ±m mwm mt oiaa 5*1x121 

eoid, e 3§ b aissj aiflxi oiiofl ctia aoi«»d»*i EEi a set as 5mu gxioi/jsi * 

1 hich hmeoici. nan, ses wasi nt«Ai chichi ma aoissa»*i eep a§a a 5 

Eg §xl0HA12J *a SI 01 SSEOIQ. 

e m assra. oiaa 591x1= sswh(20), 25s 3£aiiai(26), a macsum(28)1 strain 
21Q. ssbHffl(20)= oiaa 591x1011 ^uis ci42i erassss ss« ej^as a§ ebsi oioia § 

1 8SSt£ HHS! 011321(22)21, IBS! 0||aa(22)2l MACS LI §1(28)2.' 1 2iE1HO|53|7l Mtt IBS! 011321 
2!EiD1IOI5(24)3 q»gE|0| S4CI. B W tfAl 01 OH CPEh IBS! 011321 °'afliO|5(24)= 2JCIS 

9ISE11 3HISHI S!£D), #71 SOS 7ISE1= IIS! DflS2l(22)3/£¥E1 IBS! UQIEil °JS(en- 
«Swb £!= □#(de^ueue)AI Old 2 E= CIS 7rSH§ 4*!fctr. B*r #71 S CIS ?»EW BHD 
sCbuffer full)! SJDIftIS DEI ?ISMaOI SIS IBS! WEEI °JE1IHI0|5^(24)= bUffl MM 21 

oisi= ass nresi_|E(28)s gesto. 

25E =SJHIAI(2Si)=- MACSUE(28)0f CHtt z|g S=f 2 #EHX1!01S 4£8tlC|. B 1^2) M\ MM Ml 

1,..J2-N)OI IBS! LHIOlEi a«S SAI SAIAIS 55 AlZKP&use time)Sam i7ISI AICHI MACSUM 
(28)011 a&£K>. 

NACSLIM(28)£ Oiaa ±«M2| aEISSB^ ^ 5 Ei|)fl [HgSIOI W ^UIEICM MAWISg 4t8t»C|. 
#71 MACSUfi(28)S E 2011 EAIS HI2I- SOL 531 S ^71(30), ^aM^(32). 32| 35 EIOI 

5(34), 4as«(36), a 4as£ aoimoam sasm sid. s* sais ag7i(30)^ ssuiffi 

(20)2J IBS! ffliaa 2!E11}||0!±(24)S^EI tUffl gg 2|D|8fe as7l 4aEI3 SSAJ A1(26)0J|A1 

hews ssAizrssiB oi§jiiai macwioi sam asej 55 seaai ^sm, ^sa 55 =ai 

S§ ^i!M^(32)HS HBBQ. ^dM^(32)S SStHIH (20)011 A1 OSjUOIEtS 5tl«Ul S!= 

Scf fl^H =ag| E^ ^71 55 HEOaM }1ACSLIJE(28)01I CHSS OIQH 4*l*l°l L'^SMP StB 3 
4Mg§*|2| £E oiaa i*l*ia(l2-l....l2-N)0||71l ddtO. SE6J- #aS§(32)S 55 EIOIOI 
(34)1 7SA|5!C|. 35 EHDID1(34)^ E iMHSWS! ^42J OldH 5?|«M(I2-1, . . , 1 2-N)0fl A1 
C110IE1 3^S SAI 5«W M£ 55 AI2.^ ^ISESf^ EtOIOISAI, ^ag^(32)°l 55 A|^ S! 
?SSS RPT.ACT01I 2|7)§H 7SSIOI ^Si! Wife 1 " 55 AI2I 71 7(gg £gei3 ElSOI^aS 
RPT CPL1 ^aM§(32)£S MS*1U. #71 Ofl# 35 A|^ 7IZ^ ^aM^(32)0tl 2JSUA1 !(SB[|. 
MACSUM(28)2| 4dS^(36)^ LIS 5MU&XI°! Oiaa 5*I*I(10)S^E1 ££!S MACTIOI 5ffllS# 
^•i!*tl. E*f MAOTO) 5B1iag 55 5^1 iJ§ 4dSiag 3500= 55 3312*00 5*}£ 35AIZ^ 
OlgSH 4d55 EI0ID1(38)1 ^SAIgjO-. ^a 55 EK3|D1(38)= ^ag§(36)2| 35AIZt 5J ^SS 
§ RXT.ACKHI 2J7I5I1 ^gSICH #71 35AI2.H 7IZ^ 7hSg S( oi EiaOHdS RXT_CPL# #a^#(32)° 

s astci. 

OISI E 3011 EAIS aOIS gdSW EE2J CIS 5Mg #Xl(0IQa 591x1(1 0)011 A12J SflftOI 
E 1 3 E 221 ^gl *f5SIM CH^ #AflS| ^StlCI. 

SOIS «J»*! EE2| CIS 5MUSX12! OIQa 5?|xl(10)0f|A| , SStflit1(20)21 UBS! fH2a eJEIHil 
015(24)LH01 2i= g/CIS 7ISE1= IBS! IHiaS|(22)S/S^E1 IBS! IHOIE1! ej^(en-queu 8 ) S£ CIS 
(de-queue)AI DILI S ES CIS ?ISM1 4ttttQ. IBS! Oliaa 2!E1iO|5(24)- #71 E= CIW 
AlOta #71 S/EIS 7ISE12I ?ISS2fOI bHIH ^(buffer full)# SIQISfe DIEI ^SS ?IS£MI dl 
3011 [ll€ tH&t #EHi. | H buf.fullg MAC^Lie(28)2| 5EflS 55 BteS7K30)3 WStfO. fflSf 
3/CIS7ISE12I ?ISM2^0I #71 OIEI ^§S! ?ISM2ffl6 3711 £13 IBS! 011321 °!E1ii1IO|5^(24)^ 
IBSIOi 33(22)71 bHIH SOI 2|OIShfe bufjull ='T#EH2| BHH#EHdSM CIS 4Ea S*IOfl 

*BS8I= OIQa 591*1 (I0)LH2| SS «ACeUM(28»S SWttCK 

CIS 5M1! 5X101 *BSSI= OIQH 4SIXI(10)LH2| 3S MACSLlii (28)21 35 53I2J ^71 (30)= E 
321 I00B740DAJ2I- SOI. 2!f? E= CIS AIDICI U11H#EHt!S but Jul 4<ySI71l EIS 102&JOS 3*3 
«D. MACSLIM(28)2| 35 3HIS ^4S7I(30)= tHH#EHaS buf.fulll 2I71SI01 IBS! 01133(22)71 

huh ee!7n sat>o. e.^ #?i tflffl #aas7i mjuii ="1"#ehois hbsi unsa(22)7i mm m 

°1 #EHOICI. IBS! 0033(22)71 U1IH gEISCI tJS CIS 5HD#xl(HI «BS«I5 Oiaa 591X1(10)71 
3S#EH7I S# SIDItlO. bHIH #01 El 3 35 HEIIS ^4871(30)= E 32) 104E+71I0IIAI2I SOI, S5 
E 5SA1|A|(2B)01IA1 ^7|f|A| 2^SS5 35AI2.^a# OISSHAI MAC^OOI 331321 SS2J 55 33IS 
# ^gS|2, ^ga 35 53ISs ^i!M5(32)5:S S&^Ch #71 35 53I3S HSE ?H5ii 
(broadcast) ?5, 55 g 3E(pause operation code), 9! 55 A|^# 3tfSII2 2iC|. 
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37)khiai2i 901. £7i 55 saiai *ns macsue(2B)w ch§& oicia 521x121 a^iiif 
35333*13 a= oiay 5$ixii(i2-i,..,i2-n)oii;hi AfleD. saiwi £7i stimmw^ S3 s 

5 EHJIffl(34)« £71 33 55 EHDICH (34)^ 3 53g§XI°! §?42| OIQH ±9\X\W02- 

1 12-N)0I QI0IE1 SAI SXIV Otl£ 52 A|£^ ?SMS^ EKHEHOID. £7| 2)2? £5 E(OI 

01(34)= £d§SI(32)2| 011£ 55 AI& a ?§3S3 RPT.ACT0II 2|7ttH ^SSO. £71 Ml£ ^ Al^ 

2 gg&«(32)(H 2|*BA1 aSEIOt. 55 =312*011 613 55AI#]»1 5B6WU £E£ SR* HQ. 
£71 £43 55 Q-0ICH(34)7h £ 32| 1 08971.1 Oil AI2V SOI, 0ll£ 55 Al^ 712.^ 7IS3 &S6m * El 

3 OI-S5I9 EfgOlSfiJS RPT.CPL1 £aBH(32)£S JBStJD. 

gAig^(32)° oi£t £5A|# 712 EI30ISd2: RPT.CPL7I 4=da9 55 £313 S^7l(30)0U7fl (Ml£ 
55AI2* 712 EI3 0«Eia23 SSSE. 30fl KEf 55 £313 SBPIOOS XI ft DH^i 01123(22) 

71- mm aAhto. ^ macsli3(28)^ e 321 losEras 4ts^ qai loes-Tiis ehokm eh 

5! ffll2£l(22)7h tHItl #2J71# IHft gA^Ch fflbH §013 102971 01*21 Sfrtt QAI ^ 

tfct!Q. 4, ADA! SAltt fcHttl£EH7l £7121 gOI tUffl SOIS £5 £3I3# £!2Sh0! £71 S5Mg3 
MM 81SS1& 5E Oliaa 5*|X|@(12-h...12-N)£ HW a*fthH. S53g §*|0ilA|2| 01l£ 55 Al 

ft§23 £ 4011 EAIS 30IS mW*i 2E2| 3 53SI g-flOII SHSS|= OIQH! 5S|XIM(12- 

1/7.12-H) Iran* i*Jm= *laoi e i a e 221 &5sia as* erast sssio. 

3 53g 3x101 «8§S|£ OlCiS) 5?|XIM(12-I,..,I2-N) ZfZHWAI, MACSL|E(28)2J 4=d.i§^(36)£ 
£ 42| 2003-711 Oil Al» ITOI, QS 5 ED §*I(HI fflSSfe 01 5£IX|(10)7|- 55 £3l3s 4 

5W1I HEf 2CEWI3 StHLn5. MAcIlJ3(28)2| ££M(36)S £ 42| 2023711 MAL 55 =313011 
54l« 52A12S OlgSB 4=i!55 EK)IDK38)g ^gAI2JQ. ^i! 55 EIOItU(38)fe ^6!S«(36)2| 
55AI2? S RXT.ACTOO 2|71*fl ?SE10 ^71 55A|^2| 7li^ ?l«e§S*l3 ^. EhS OIS 

2ra0l7 *t!55 EI-OICK EhSO^OIl CHSStc EhSOSdS RXT.CPL7h ^dtO 2003-713 BllEfch 
2083-711 MAIS B31 QIIOIEH 3^ 7h&^EH7f @D. HOII CKI Q(§ 5ESSXKHI *HS*h= OIQS 5?l» 

^E) giEgg.Jt|o, 0![:ia | ^|fti(12-1 ( ..,l2-N)2| £d§^(36)£ £ 204E+71I LHXI 20637)1011 A12I- 
|61, 4d 55 EI0IQ1(38)7| £71 SSAI3 713* ^SM &sSPI 3011 4=dM^(36)2S 55 531 
301 im ^d£IS 20237AS 9«Oh7M. BH?1 UOIEI 2^1 XBft SWAI?IH. XBft 4dS 55 531 
SLH 55 AI2m 0I§5H ^i!55 EH)IDI(38)g UK ^SAISD. 

21 ni ^Al (MI0IIAI& SS BT45AI SI5ShoH! UIS?ja S&2| IB 

— ■ £*h *M nCHttSS ZKWOJ gOISh71l 4 

E5r S ^321 »Z ^Al OHOB 0>E 20|g#d^CHIA12| *g fllCHl »l» Mm ^^£01 3, £ 6g 

old T dein; £ fe e SasTaf aai om co€ s.K3isid^oiiAi2i *m «ch^ w §m 

£011!, £ 8S g »S2I M2 Al 01 01 nKf BJOISg^^ 221 JJg*> El-S 3X1 (MAI SI ± 

1 HCH H120IQK 

SI7I SS§ S S3 2| Xfl2 ^Al 0II0IIA1S CIS 5MB SMOtl SB3SI= OIQH! 5?IAI(I0)(HI SS^EHM 

opi Aii m% aei 5§i 7iaa ° »7i us se? smoathsj *■ aiichm sioi na si^m sutit^ 

D. HEHA1 £71 OlCia 59|A|(10)2| S^SSgg WEJEI73 St= Q{? ejqSSMSS CHS 3 5 Eg 
3XI2J OIDS! 5*1X171 IHfJ 7h^g§ &tQ. 

£7i sBgsis opi aizj EJq5m(Ol$^ s& a^sM'Ei s^m 7iaiHfe o-gai ao. 01 

aa 5?Txi2| 5StHffl(20)= §^ tHIIIU(output bufferlnsFSOIHS. geiSSgS feE|S{ ff 
(logical queue)! ^A|*>D. SD 7*|S|23 S38I3. Nl 5M ^EH! SIS- UHH(2O)LH0ll NTH 
9 « sWILeT*! %j\ aOr. 3E123 SSOI AIBNAI 2JS15M0I1 CHSEIfe H51 0II2EILH 

4k\ WMMz: Oil *H£m7l 9\Vl H7H2| SB 5! ^UIAI?I3. 2J^5E15 lOlg HB2i UOI 

E12I LKZ!- 13! Lil0tE12| 4=1 7hSSfiL>0. 

E 5 a E 7| ftH» ^5SO. e S3 2| 12 ^A| OflOIIAI^ £StHIH(20)2| MZl OflSEI 2JE1IHIOI5 
(24)LHH N7H2J a«lSSH IIS! ?ISE1M(40)s ^b|AI712 SO. 15! OflSEI 3E1KI0I5(24)CHI ?bia 
N7H2I S^5Sg || ?|SE4g(40)2 AF7I2) g*B EJ^EIOI 13!H0IEi7l 3SIHI2EI(20)2| 

al5!DiaEl(22)M »SH llOtLI g 7hSeg £71 7CH7I2J 3^5^011 CHS2ICH SH^OIISEI 

(22)(m ?asa' m?! aioiEi7i ^§ cioi sm imo^i cis 4^»s*o. £7i a^53i n«?i 

7ISE11(40)S 5§ £J^5M flfi?! ?ISE12| 7|gEi 2JOI HOD CH^EICH OIEI mtl 37fl^(thr 8 shold 
value) THR 0I£21 g^OIIS OlEHH 5*1X1 S oB3 a^5S7h £3£EH! 7fegOI 2iLH2 B3 

6KM kfi HOli r^WBEh £71 OIEI STia THRS 253 =3AflA1(26)0)l 2JSBA1 XISEIOI. 

2S 3^53^011 CH7B W?m 2^23 ?CH§ 4 an. Zl 3^53^3 C|37fl ^OI§ 4= SO. £71 
glzf THBS 3^53^ 32HSJ ^^(WiaCH, 3EHS) S^*!^(traf f ic burstness))0|l COEh ?EI S«IS 

4= aa. 

e *s a «I2 6iai osoii cos *m nam aa ^msiss «aecK N7H2i 3^53^ 121 ?isEig 

(40)2 A17I2I gqZEMM SqEICH l?imOIE17h SSIHI2EI(20)2| 1?!IHI2E|(22)(HI SS§ 01101 
Q fit ?h§31 %*!S|CB. £71 A|7|2| 3^33011 CHeEIOI 15! 0B2EI (22)011 733S SB 5! HOI E17K^ 
a HOI gqg UflDia DS ?^§f £tS£!0. £71 3^53^ IS! 7F^E1s(40)S 5g IB 
I IhSEIsi I If&H 2«1 foil [fsaOl OIEI flSV 3711 » THR01£3 S^OBS Sf 5 3! £ 721 S^tfl 



ffl(20)2| II a IHISEI S!E1W0I5<24)£ SHS 233171- SS 835131 UEUHfe dSM MACSUM 
(28)011 2£ftO. HOII ms MACSUM(28)MA1& gS aqSMOil CHSIAief H^SICHM ^tsfta. £ 5 
iW mACSL11(28)2| 7£ 2 S3HHI Gift S3£ 2£ft HHtt SJir £ 221 MACSLIl(28)2j 72 3 § 
*f SSBh SgoES tfepejCK 

S V3SI 312 tfAl MM/JS #7ia ZTOI SB 3ICH# ft£l#l SBgQII DIE! WlSreTO SAI011 Z| 
a^511Z» Sift CH^a* 5S7I 7IS8JCI. 

£ CQIIAI^ S 312 gAI MM [&£f SO|gg<y»*l SE1 XlSft OS 51g 3X101 *ISefe 

oiaa 59ixi(io)chiai2i *m 3ia &sm soi^n 20. £ sm gstta, ds ^ehsxioi tistt 

5 OIQS 591 XI (10)= 300ETJIIOOAI. £7I»A| S^g 53«/4(26)3i?E1 835Mg SIHXI* THFH 
4sdttO. 302B7fl(HIA1= DH?i Dil2EI(22)0il IIS QI0IE17h 2JfJ EI70J CI^AI SH& 83 5M DHS ?l 
£E1g 83 S£^ QSAiaD. 3§ 3M&7IHHIAI& *IS 83 5M 113! 7h£E12| JhSEZtOI CH§ 83 5 

i s?iixisa §7H s.«f 3»i as s^5M7h es^snu arcEPis ^tssi 

01 SB 835101! 5«3^= MAC8U e (28)011 AIE* 55 53181 =?SftQ. 6,91 55 5fllS£ 55 5 
MS 31(30)00 2|t|A| 7^£|CH ^4!B«(32)SS 2 BSC*. OS 511! §X|2| OIQS 5*1X1= 
30BB?flODAI =?3S 55 53181 30EB*0|AJ *I9 SB 8353011 CH§ 9§S B±SHSH2| OID 

a 59ixis *a5KH, saioii in a 55 aiz» spi «m 55 eioioiwi 7»Aiac*. 

3IOB7tlOBAJ §R 55 B0|OI(34)7J EI80I-5EIE! 3029*11 ElSOKWd 3W S^Iiig SS S3 

siti a&?n ssfto. ej5f sbsi7i °i^s 3ixi n ebskhi cut* *i 3ichi ^tsfta. 
fte e wsej 312 &ai noii roe aoi5Bti»4 ssg xae^ a 53gsxitHiAj£i smcm sfff 

Oil CHft *!S£ MSfftQ. 

E 7c S ST32I 312 4IAI WI01I [[)§! &OISSd»*l0IIA12| *g flf 7«£SA1, MACSU 

1(48)1 astffij LrtHW £ E£J 7S2h Si»(0. £ 701|A1°I MACSUM(4B)fe Hi WHS 91*1 

xhs 4! a ar»7i(50) s ^^d#§(52)g 3u*m ao. 

£ 3>ll A1^ E 312 ^Al (Ml Oil [&a fi!OISSd»*l ££1 mm* OS SXIOI «ISS^ 

oiaa 59i«(io)chiai2| *m 3101 g*m a oi^ii am. e m sssia, ds ^sesmn tissi 

6 dtaa iflwo)& 4oe?iM/j. a?itwi 251 =s/jia-i(26)s^ei gj^sss mmwm m 

*CK 40ZBMOIAI& nil?! NSa (22)01 0?l MOIE17I- EI7IU Q#A| gje|5e^ lH5i ^hSEIs 
(40)S 61*1 uH?i ?©EH« B £i=r DgAI&a. 404&7HOOAIS *HS gJ<M 51 nn?i 91- 

H S^f|« 406B3fs aWHM SS S^SMOII *HS*^ MACSLIS (48)011 A1S WSdSS 

SO. »l £ 721 XBSd* Wa5l(50)M °iUM W4ISIOI f^^^^i^^S™^ 

ft ^71 406EWIOOA1, «3| I«9d2§ *l& SS S^5E0fl CHS 99& g5Mi!§7:|2| OIHS 

^sft 3I2 tfAl OflCHI CIS 5MH gxlOfl SHSS^ OIQa 5?l«(10)0il SS^EH^ 0K7I AI2! 

sit % &>\ m% 2m s^nJKt *i xiichm skh na memo, hehai «i 
01 □ a 51*1(10)21 gi^siis siftaAi sf= as a^siss^ rag a 5sij gxion 
oiaa 5?ixi?h 11 a a^i ^ sick 

^#ft s g^2i gsoiiAi^ oiaa 591x1a 7fli^e! &ai oaoa s*n gs«hasu, hb?i 591x1 

21 H9|& SSS £AI 011011 2ISICW 2101 OHJU W8^?H9I2J ^g^a9|2| 2#ft SOfl 2|SB 
§«H ?30t ftQ. 

«gft ui-21- aoi s gss oiaa 59ixilh aqsE^si ssft mm sirs ss&h£^ shoi, 01 
□a 59ixioflAi ssr bSai mia^^ si55hfta-. zloa c&ef s sss us«a aefei una xhei 

It WfilftO. 

115! 591X1 L1ll?J30ilA1 S0|g»6!»*l ££M XDSft Chg 51SSXI0II ti^s[= Oiaa 59|X|7h 

a i iiasaoo *is*f= "fesr oloa 591x11011 oigaoi ^ aasi a^siem s«i 
Ba qioihs ahs«^ ssmissig swh asoi ^71 oiieeis^ei eh?j oioiehs *wkm 
wsi alms sxTsi oiaa 591x11 &vtt= oiaa 59ixkhiai2| *i xnof&goi aoud. 
6^1 as 5in sxioo *HS«fe oiaa 59ixi7h ^71 ssihisei2i bub^ehi aAise aissK 

^71 Wm&Qm tHiH §013 DIEI ^§1! 55Al^l# 5%*) 55 5E«9 CflOIEiS ^71 S51H 5X1 

m «s*i e&si oiaa i«xiss a^sm. ^71 a 5 is sxiotiAi2i oo^ 55 aiz^ 

^71 00 « 55 Al^£l 71^01 %im<2 ^71 §S D1I2EI2I bflttl ^EHl 31 Xh SAWfe 2fS2K 

^71 3ixi aAift mm^EH7h uiih iois ^71 55 5aia aioiai ^71 a5ia&xioti sn&se £ 
^ oiaa 59IXH1 mn assm, ^71 a5sn&xiofiAi2i ne 55 Aia» win ?^isi^ 

21 0I?CHS1 ^§£1 Sl= *M 3ICH&g. 



awoo SiCHAi, #71 gswiaeisi Hiia^Hi sai at,, §o m iasi6ij nsi aoiEi» »s a 
=■ *w aidiu- ^*mm 112s *k=- *s hoi era. 

S^gJ 3 

na 2*1x1 ldm^bchiai hoiskibw aag xflg*> a 2mas*iM shssk= oiaa 2*1 
xie zrsioi as iEgsxiofl oiaa 2*ixi£^ei°i 52aiz.^ stret 52 =aig cioih 

1 2£!A|2| *S HOMBOI 2101AJ. 

#71 a 2Mg saw -^221 oiaa ±mm zwoi #7i 52 sais hoieii ^iisra # 
ft jESAiasa am ±^ swwi nsftfe oiaa ±*ias n» aioias nig 

21, 

#71 52 AI2IS& #71 CIS ±MBS*KHI SHSSfe OIQ» 2*1 XI 3* El 52 SEflSOl 2£»EI£ 
AIM 3?B&I£ HHS^S OIWSW *^ *g HIOIBtt. 

HSHW SiOlAi, #71 a 2Mij SMW SISftIS ^4=°l OIQS 2*IXI# 3*Z»0I #71 52 £S|g|ft 
D 7ISs ^923 sfe Hi HICH^a. 

BUS! 2*1X1 L1I3SI30IIAI SOIS»a»*l gcg QS 23^3X1011 OIQH 2*1X171 

a isesxioii ^4=21 oiaa 2*ixi#chi ehmeioi ^ aeam mj epias 
nsfaoigg sissk! ssmiasiM stum 22a #71 mheis*h wa hoieis ^§sfcn 
^3*121 a 2 eg §jti2i oiaa 2*1x13 ^sh& oiaa 2*1x1011/421 hi wich^bjoi sioiai. 
#71 as 2mu 3x1011 oiaa 2*1*1 7f a»5M^s gsmaEisj mm#EH# saws ai 

§21, 

#71 §8(HiaE|2| fcHffl#EH7l bHffl §2! 53 a<MS37l- DIEI «3S 52A!ZJ€ atltt 52 

lais qioieii #7i ass Ik 53011 chs ass #?i a 2msi 3x121 oiaa 2*ixioii?ii 

S^SHI, #71 a 23g 3X1011 A|2| 0!l# 52 AI2J# ?IS3SI£ a^HK 

#71 W# 52 A^2| 7IZHDI 32|tra Se*53<i3 #71 IHiaE|2| biffl #EHft XH^K 2A|6|£ 21 
S2h 

#71 a* 3Am #71 S3 aa!5M°J bHffl#EH7F fcflttl §013 #71 52 558S L1I0IE11 #71 §}2M 
OI^CHSl i92S *M BlOil,^. 

6 

a saw sioiAi, #71 ae?5E^e ssniaEisi uiwmw mm?\ wtM #71 Duast^on a 

^5Ii ffB^ ?hSEH7f ^bilSlft 9fe SSJHI01»g!. 

assHHi siCHAt, #71 a^5§is ssmiasiEj mia#EH^ aeisM^s diei s§a shzoh- uia^ 

Oil Itl l«IS#g fcHffl B ffl^P 3A^S I9££ 6K= *M SICHSB. 

HTtJOII SiCHAI. #71 SITJiaS MSHS) MOII E&Eh a^5M^S §S £E= OSTil 4= SiSl § 

S2SS|=5I *IIO|»B. 

S7&9 

1151 2*1X1 L1IS?430)IA1 ^OlSSd^ 3EM SHgtt CIS 2SggXIOII *BStt= OIQa 2?l*l7h 
8 2MU&XI0II ^221 01 OS 2?|X|gOil OI#£IOI S^S £je?5Mg§ 1 oB ^7151^ 

mmw a2£g gxisj oiaa 2?ixis oiaa 2*ixi(hiai2| *m hich^boii stoiAi 

#71 QS 2Mil 3X101 5BSSh= OIQa 2*1X171 S^5E1S S^tHiaei2j U|ffl#EHl 3A|Sfe 2F 
§21. 

#71 gSIHiaEISJ tHttl#£H7l bflffl #°! SS a^5M7F a°3 H9dS# #71 SB a^5|0J CHI 

isa #7i a2en3xi2i oiaa 2*i*io« s^sfe ms^s oi^chss ^gss hi wich 

10 

SiCHAI, #71 a§55E^S SSmiaEI°l 0I1H#EHM 2Ah?F7l fltlAI #71 tHiaEI#0fl a 

^ ssa u«?i ?isei7i ?ais# mgss si^ *SHioiwe!. 
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^2000-0029008 



(19) CH^BJ^^tKKR) 
(12) 



(51) 



(M)3?I8!£. ^200O-CD29O0B 



(21) §S!S3S 10-1999-0044077 

(22) ag«» 1999^10^12^ 

(30) 1019980042606 I998£ 10H12i) CH15!S?(KR) 

1019980042607 1938^3 CHlEl^flffl) 

(71) §£J°J &gaA> 5^2IAf sgg 

3?IE ^SAI BSW 416 

(72) §S° 

3 ? I E3 5 A|2 3 g^OHUM 1 23-301 

Ais^AI 04-41^3^2032 
(74) CHEI2.' 012! £ 



(54) wi uM?>3DiAigi -*m m §a 



e 1T22, m ?! L1|E?430flA1 QOIgli!^ a El XHS^J" DS £Mg §x|0fl oH&Se Old 

a 2*i*pi a ^Mssxioii *hs*Ht ^ei oiaa 2*1*11011 [Hgticx sia gjqseg^ e 

6H HS 0I0IE11 SlSSfe 350IISEIS 5*f8H! 2J£CH £3>l QilEEIS^H C1I0IE1 

1 ^§SK)1 ^Al°| S2Mg S*|2J OICIH 2?l*|3 SdSfe 0IQS 2?|XI0||A|£| Hi ICH^glHI 

sjoui, ds iig saw sassfe oiaa ssoiiaEisi uint&EHS saws 2i 

SBK 4^1 UUHgBPI- bHIH 10IS OIEI S2AIZ^ 52 5EIIS CIIOIE11 2?l S2eg 

saw «ys*Hr ^4=21 oiaa 2si*iis a asm. s2§Li!s*iofiAisi Hg 52 aiss ?hss 
*i= msa. S7i oii# 52 ai^ ^leioi anwra oiia£i°i mm #EHg i*f SAisnf 2^ 

lh Stfl »» 2AH Hiffl^tlPi bH IH 1013 g?\ 52 *ai2 CflOIEW g?\ B2Mg§*IOil t|g*t£ 

a§ oiaa 2*1x1 ms n» aasm. #71 b±bh5Wiwai2j w# 52 Mzm n» ^esa^ iy 
§£s oi^oi aa. 



oiaa 221*1, si 101, isas, 52 =as 

E IS B &AI OOCHI [CIS 57IEI B4SSJ0IA12J £S 731011 338K7I 7HSF5J2! E3. 

E2=S B32| XfllgAI Oil Oil t&g 30ISSd»^l(HlA12| Hi 1011 $11 m ?SE, 

E 3? S aitfAl ffllWI CUEi a0IS#fl»6| EES as«f CIS 2Mg S*ID||A|2| Hi 101 

HUE, 

E 4£ g llgAI OflOfl OK* SOISSd»*l EE! JEB81 S ±Mg S*IOIIAtSJ *M 101 H 

I£. 

£ 5c B ©321 12 £AI 011011 CUB SOIS»da^MA|2| *§ 1011 ?ll M§ 

E 62 e &SS| 12 £AI OUfHI CUE1 S0IS#a^ 3E1 iBgl OS 2Mg §X|(HIAI°I Hi 101 

S1E, 

e ?c g «-«oj fl | 2 £ Xj mm [m ^oisia^oiiAisj Hi ion ?n ^?se, 

e 82 g sssj 12 tfAi oil (Hi im lois^aa^ eei «gi as 2Mg g^imiAiei *i ich 

hie. 
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B S9£ uH^ i*l*l L1IM*|3(packet switched network)Ofl &ti 3125, ^§1 010321- ITS 571 El 
1£!9(LAN: Local Area Network) #CHIA1 1151 ££1 a^fflSHl. EH Wbandwidth)! ^ BeiSMT* 

OiaaM/d g#*!S SS*1B «ei2SAI£ «| 53l± (back-pressure) 3tt2 r 52 5319 aa(pause 
frame transfer)^ 01 SID. OISOOM »■* 5312 ^SS Old H 2*1*1 S*l7r BOISCtittq 2E 
(half-duplex nde)? Oil AWSQ. MAC(Media Access Control) MQ\ liUSi SHJ2AI IEEE 802. 3x Z 
SsfS 3°|E|CH Si= 52 5319 2d W«S aOIS»4J»«l 2E(f ul l-duplex mode)H (« ArSBD. 

on e= g§5j£g oiaa 2*1*1 Sara bHm sgfoi ©am ss r a sskkhs EI3A1, #71 
oi aa ±*i*i sas nisie hih& d« a§ oiaa 2*1*1 gramx 3*3 use slhxi 92^ 

son im sd #a-iisi 

375), H -*I53I2 <£8= CSMA/CO(Carrier Sense Multiple Access with Collision Detection) a|A||2gf£|01l 
X1 S£ ©^transmit collision)© Sf3*r7l *I*B XB9 £!2(jaming signal)! OlStO. 0I3S CHS! 

oiaa ^*i*i ssioia xh9 ass axise #15 3^0 1=- si^oid. oiaa 2*1*1 sxkos 25 

El 8JW ?S #EH7|- EICH §15 335KX! EI3, «*I53I2 ^, XHS 2Hi ag«23AI US Aim 
35#2| 2 b qs oiaa 2*1*1 #*l!(a 2511 SWIDWTII OISI §SB2 S^ait? «! 25(back 
off) AlZrger DH3J21 2gf SXIS^ 81-= 2*01 D. 

fflSM 521 5319 aa S!S1S IEEE 802. 3x SSSrOilAi *l§£5 82JS MAC M0\ 53I92J SUB 5 

2 sags oi sera. 01 «boiai5 oiaa 2*1*1 §*kds 25ns*n7i- #EK7i- eis ire aii 

335£2i a = Lm oiQij 25US*| 1)011 711 5* 53191 S^SH, #71 a 

as 52 53191 oiaa 2*1*1 3r*»(a2Ma sxius 52 5319LHOJ 71ns 52 a&§ 
a EB3LL aai s^tii «*d. 

##*/• Hr2f us 7i£2i «H5cti2 ai32f 52 5ara aa a«as oiaa §*i(DS25n #xi)7r e 
ssi ssbHin^ Ktuio^H 01^31 srssm, i #eh3 2?on= ssr #ehs ssis-m ami ra-s 

#7121 ITc 2§ fllCH^ ^tH^Q. £71 XII 3 dSSh 52 5cHSg OIQH 2$l*IS^Is(S2M 

g ZRl CHgEIOf 313 5M§1 g*H ^71 ^4=2J Oiaa 2*1*1^11(3^=1 ^xl 

i) 2,^d aasD. nafss sa7ig2i- i>s *s aotaas ss°j ±z±w n&tm ssts oia 

a 2?l*l&xl(22eS! Sfl)S*Ei2j 15J aaE ^5 BSOI StD. 

f/f%'lW of.T J9£t*f .0.(1 

CKrAf e ^SSI ^SJS Oiaa 2*I«LH Zt 9^5SZ^ tHffl SSM S«*E* «r7| » 

as 39S«f=a SID. 

B ifg2J DS Oiaa 2*1*1011 Af SS UcSAI OB?! ^1 *|2Sf*PI fltr g>^l «S»r=CI 

SiD. 

s §rssi a d§ ^sjs uig*i3 a»si nsi *faei »a*h7i xnss^ai sjd. 

usk, b ass, n» 2*1*1 Lis9i3oiiAi aoissasf^i hep use ds 2mss 

«M *IS9f& OlDa ^*l*l7r a 2MUg*ll)ll SBS*fe ^^2J 0IC3H 291*11011 CHSEI01 ZW 31 
a S«M5MH B«| 37rEI^ 51121 0I0IE11 XiS*r= SS0HSEI1 3EH*m Si^Cfl ^71 fflieEJ 

s^ei eh?! aoiEis ^#sioi ^xisj S2sa §*i°j oiaa 2?i*is aa*J= oiaa 2*i*khiai 

21 Hi aOfSgCHI SMJIAI. ^7I Dg 2£g SWUM *«S*fe OlDa 2*I*|7I #71 5S0fl2E|£| BIOH 
Sffli gArSr= 2KS3K #71 Hfffl#EH7l tHffl ^013 OIEI fiSS 52AIZI1 52 5319 CHOI 

Eli #71 a2«=S 2*101 SHSSKr 0103 2*1*115 aaem, #7| S^eg #*KHIA|2| Ofl 

# 52 AIZr# 7fgE 8fe 2rS2b #71 Ofl# 52 MZW 71201 3 215 13 #71 OHeEISI ttttl # 
EH! Jin 2AfSfe 2r§2K #71 XB*h SAft!" tHffi#EH7 f bHffl 1013 #71 52 5M3 DIOIEfl #71 

a2eej§xioji siies^ oiaa ^*i*iis xn*i aasm, #?i aisas«oiw2j og# 52 ai 

£*r a 03i 2*1*1 L1IM*J30IIA1 SOISia^ 2E! XH§^ DS 2MHS*I01I *BS*r= 

oiaa 2*i*i7f a 2mu#*ios *»g«r^ ^421 oiaa 2*1*11011 ch§eioi aa-a aei5£i 

1 B«l 37fEI^ HH2I C10IEIB WS8r= SS01ISEI1 SEltm 2i£0l #71 IMSEI^EI flB?Li 

DioiEii ^mtKA a 2 #*i2j oiaa 2*1*15 aasr^ oiaa 2*1*1011x121 ±m mo\ 

SSOB 2JOU1. #71 DS 25i! g*|(H| SHSSf^ OIQH 2*1*171- a^5M15 SS(HiaE|2J fcHJH#EH 
1 2A|5^ 2h§2K #7| S^0ilSE|2| b«IH#EH7l' HUH 13 9^5M7h Si£3 D|E| 52 
MZm 5W 52 5319 DIOIEfl #71 a^5M0tl CHE 3SS #71 S 2SH #*|2| Oiaa 
2*1 aOM aaSffi, #71 S251IS*I01IA12J Bl|# 52 Al^l ?rSM8f^ 2^2K #71 W# 52 AI 
i>2| 71^01 g2|5r3 a^5MS5 #71 01I2E|2| bHffl #EH1 I«*h SAlsh^ 2fS2K #71 mi 
2Ar*[ #71 £S a^5S2j tHffl #EH 71 Uf IB 1013 #71 52 5M9 M0IE11 #71 a^5g#*|2| 

oiaa 2*i*ioii7ii nn aasm, #7i s2&g§*ioiiAi2i on^ 52 ai^i im 7rS5Sh^ ai§°3 
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oist s irssj uufsi*!- ^ ai wag s^t!- ess &2S101 4Wi Astro, esi s gut.* ^« 

S2l£ *} 0\± SOilA^W &SS> WIS UEHH2 21 ©HI S2JSH0t £!Gr. ££& B SS2| 

fiAie tfBfiftPI *■ 4-- Sir SAI 71 & S :?S0fl Offi mt* £S£ aef*]Ch 

5 IS S BS2| £A| 08011 CD# 271 El gd2HHIA12| *g HlOm S38r7l »qaie! EESOia. 

£ l(H EAIS OIQH 29|*l(ethBmet s»itch)(10.12-1 , . . 12-N)£ 35011 A0€?jt §Stf LAN7I7I2J S§ 

£SAJ. eraCIS §jEI5M(multl-Port) 25IAIEH2 If 4 2iD. B US2| £AI WWAIS E 1011 EAI& 

brEI 901, U51 H0IE1B SdoKr 342| OIQH 291X1 i( 12-1... 12-N)s "BiSH 5WI"Ef 

SB STSSAI 491 3421 OICIH ^*l*l»(12 12-M)M7I nada<BKH8BdSESI EiB 52 

=ais(£!oi§©£!SEu £d*r= oiqs 4$i*kio)# -as ±mu sxtei gsm ag© oi 
ees sfssi m\um mm um aoi§td»*!oiiAi2j »ich§ w oiaa 2*1x121 ^2 

EOID, £SS 15S2J flll£A| OWN WEI S0IS»d»*l EEil flSt!" OS 2Eg S*|0DA|°| H 
1 HICH S1E0ID. 3EIU, £ S £?S2| HlflAI MOO tU-Er SOIgSdSfil SEg XHgfL' B 2 
g| 5rxKHIA12| *I »|CH *»£0|Q. 

E 2M »3E*ra. OlOa 2*1X1= ®SH1IH(20). 22M 5SA1IA1(26), Si MACSL|g(28)l StJ-oKE! 
21LK SStHIH(20)= OICHii 1 2*1X1011 ?dlS Q42| ejeiSEgg 1*11 £J*MEI= AH?! QI0IE1 5 
I H§Sr= AH?! 0ilEEI(22)Er, II 5! 0flEEI(22)2r MAC8UE(ffl)Z« SJE1 010128171 9\t* 5H?! MSEI 
2JE1 101 2(24)3 ^SEICH SiQ. B «22J Wit £AI OOOJ CQEr EH?! ME El £J El HI 012(24)= BCrS 
?1£E1M ^HlSrU S1SCH, 491 BOS ?r£El = EH?! DHSEI(22)£/S^Ei EH?! QIOIElg 2!3(en- 
we) £r a#(de-oueue)AJ DJO S Sir OS ?SMS 4=*J*!0. Ei^f 491 2 OS 7SE17I bHffl 
sCbuffer 1uii)B ?IDI*r= 0|E| ?hSMgffll EI3 nj?J MEEI e!EfB0|±i*(24)fe mm mm 21 

OlSfe d» H«;SUS(28)S w«jq. 

S^§ =g*||AI(26)= MACSU£(28)H fflt!" 3|S S=f S ^EHfllCHW 4=^tO. B »|l gAJ (HI 

OH [QEJ 491 ft^l 5S«A1(26)£ SS &fe B A| Bilg S«M 3421 OIEHS! i*|««(12- 

1,..,12-N)0I nH?i 010IE1 81 Al SAIAIS SZE AI&(P»use timeJSSM i^lth AIOII MACSLIS 

(28)08 SdejCK 

MACSLIM(28)^ OIQ9 ^««EI ^E|EM1°| ^ CH§*I01 ^HIEIDI MAC7feg ^*tf. 

491 MACSUM(28)= E 20U EAI5! tdfSh SOI, 52 55II2J H4! 71(30). ££!M^(32L 32 EHM 
CH(34), 4d§§(36), S 4dS2 EJ0|ffl(38)B 2H«HI SiQ. 22 £HS #4571(30)^ 
(20)2J Mil MSEI °JE1IHIOI2(24)e^E1 bHffl 1§ 2|D|Sfe 4=dEI3 2 SAJtAIC 26)011 AJ 

3^8115 52A1ZI-SM1 OlgoBAI MAC7HICH 2CIIS2I SSe.' 52 SEA'S g ^SSffl. ^SS 52 5511 
SI dtiSB(32)2S HBHO. ^<i'M^(32)& B8WIH(20)MA| B2!CflOIEl# 5tJ*m S!= 

MAC fllCH 5SIIS E^ 491 52 53IS# teL|M(28)0ll CHSg OIEHS! 2*l*l°l ej^5MM Sil Q 
iMi!S*|2| Eg OIQH i*l«a(l2-t....12-N)0fl« ddW- 5E& #dS#(32)S 52 EKWH 
(34)1 ?SAISO. §12) 52 EK)|Qt(34)S 2 2MS!S*ie.l 3421 OlDa i«*«(-l2-1. . .J2-NXHIAI 
HOIE1 3^1 SjAI S«W 01I4> 52 Al^l llgEtfc EHDIfflgAI, 6tiB4(32)2| 011^ 52 AJZf S 
^§Sg RPT.ACT01I 2|71$H ^SEICH 01 & 52 AlZi" 7IZ^ gasia; EhSOhS^H 

RPT CPLi ^dM§(32)££ HSSJQ. 491 Ofl^ 52 A|» ^dM^(32)01l SffilAI WSSD. 

MACSUE (28)21 4iMH(36)£ CfS 2MUS*I2J OldH 2*IXI(I0)S^EH ££S MACAllOl 5HIS1 
4dS]CK MACTICH 2BflSg 52 5MS# 4d3fa§ 3^011= 52 SSDSOfl 5*«J 52A)^g 
OlgSH 4d52 EhOIDl(38)M =?§A|g!CK 4d 52 EHD|D1(38)^ 4d§^(36)2| 52AI^ SI ^SS 
■g RXT.ACT0H 217W ^§E|D1 491 52AI^ ?\Zm 9\SEtM EfSOtSdS RXT_CPL» ^dS^(32)£ 
S WS«!0. 

OISI E 3011 EAIS SdSW SE2) QS 2EiJ g*|(OIDH! 291*1(1 0)011 A)2| *M0) SS» 

E 1 S E 221 ^Sf g2oW Qfi* 4U1SI SS^Q. 

SO!g »d»*! EE21 OS 2MilS*l2] OIQa 2*1 *|(1 0)011 A1, SSbHitl(20j2| OflEEl SEIil 
OI2(24)LH0fl SiS S/Ch£ ?FSE1^ all?] 0||EEI(22)g/e^El HIS CflOlEll e!^(en-queue) E=- Cl^ 
(de-queue )A| DK\ S E^ QS ?fSMg 4tSSta. EH?! Oil S3 2! Ei 19012(24)= 491 2!3 E^ Cl^ 
Aiaia 491 2/OS ?^E12i ?hSS^OI bHIH ^(buffer lull)* 2JDI8I= DIEI g§S JhSSKlB HI 
515101 [QS HIEfct 6}EHdS bufJullS MACSL|M(28)21 531S 52 8^71(30)3 WIS&O. S-«f 

a/chs?hSEi2i 7fsgs;oi 491 oiei tfss ?isMaa6 a» eis hh?! nasi 2jeihioi2^(24)s 

E»?!O0S£l(22)7f blffl SOI EI21§# 2|0iefe buf.full -TSfflSI UfflttEHdSB ChS 2gg §*|(H1 
olSo^ OIQH 29ia(10)LH2| E^ MACSLIS(28)1S «q©Q. 

OS 2MU &fltHI SBS3I= OIQba 2^|x|(10)LH2( E& MACSUM(28)2J 52 53IS ^71(30)= E 
321 IOOEP00WU2I- SOI, £JW E= Q3 AlOia hHffl4^EHdS buf Jul Ifi 4d«KHI El S3 d*S 
tO. MAC#UM(28)2) 52 5SIS ^4S7I(30)= bHB^EHda buf Jul ll 2I713KM EH?! IHIEEI(22)7|- 
bHIH g°J7f# SEHLO. 9.«f 491 fcHB 4 v EHdS7f buf Jul I -"l"6!EH0ia 113! 01ISEI(22)7h tHIH s 
°i 4EHDIQ. SH?! 01IS£I(22)71 bHEH gEISia OS 2MHSAI0II *HSSI= OlCHii' 2*1x1(10)71 
£S#EH7h S# 21D|t!a, tHK fiOl EIE5 52 23IS ^71(30)= E 32| l04Er711011 AIE> §01. S2 
S 5S/J|AI(26)(HIA1 i7|ShAI 3^535 52A|^SSM OlgoHAl taCH 5aiS2| ggoi 52 5EflS 

m ?gtm. 52 sense £dgn(32)£s seto. 4^7i 52 saiss sse jh2m 

(broadcast) ?2. 52 g 2E (pause operation code), SJ 52 Al^g HQ. 
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CIS 2Eg St I (HI ««§*r= OlOa £$l*l(IO)LH2| 2§ MACSL|E(28)12J 6i!g§(32)S E J32| 106 

E+?iioiiAm aoi, g7i 52 saia* sis macslieczbwi chss oma 2*1*121 a^Yiii sn 
aiMHsaa h§ oiaa » bc 1 2- 1 1 2-N)oi7o *at*Q. sain g7i £d§§(32)g 5 

2 ET0IDH(34)1 ?SAJZiQ. g7l Sfc 52 EKJI01 (34)!r B iig&MS! ^21 Oiaa 2?I*I§(I2- 
1,..,12-N)OI QIOIE1 BAI BHIt Wg 52 AI2* EHDIfflOICf. g7l S3 52 EK3I 

caws S4iSS(32ia rig 32 ai& a rplactn siTisii ?ssck g7i wg 52 aizj- 

§7| §3 32 ErOID1(34)7h £ 32| 1083711 (HI A12I- SOI, Oflg 52 AI3 7I£^ 7rSM &gSrS 4 E* 
gj OrSEIS ErSOrSdS RPT_CPL1 £dl^(32)££ 

££!gSt(32)g Mg 32AI2 7IZ» ErSOrSdS: RPT_CPl7r 4*4! EIH 32 3312 1^71 (30)011 711 Mlg 
IMaIS 712 E12 0H*EI2l£S BOTHl. 3011 [QEr £2 SMS S4S7l(30)ir WW US! NSEIfZZ) 
71 tflffl Sffl?« 3ArS»CK ^ MACSLIM(2B)£ £ 32J lOBEPflff DAI lOEEhMS ElBOt&M ti 

?! misa(22)7i^ bHffl m?}7m nn aAjto. s«j ffltH ecus 1023711 01*21 a©# qai 4= 
xioo sig* r & oiaa 2*ias(i2-i,...i2-N)3 van a^mn. g2gg sximaisi wig 3.2 ai 

agog q 4i>j| iAia 30IS ma®** SE2| 3 ^MQ g-jjoil SIS8r= OIQH 21*1^(12- 

a iin gaion tssste oiaa 2?i*i#(i2-i,..,i2-N) zwoiai. macslje(28)2| 4=agm(36)g 

E 42| 200&H0IAI2I- BOI. CfS 2H§j gxlOil *HSSh= 0103 2fjx|(1p)7l; 32 : SaiJ» ^ 
£13 202&71IS StWLO. MACSLIM(28)2| 4dHK36)£ E 42) 202EPOMA1. 52 SiMSM 
3SS! 52AI2B OlgSB ^d55 EHD|CH(38Vp ?§A|?JLf. 4=d 52 EtOIDK38)£ *dS*(361|l 
32AI2 S ^SSS RXT ACT01I 2J7J«!I ^SHDI g?l 52A|#2| ?\zm 9\$E?!2£m ^. Ef2J OfS 
£13 ^Aigs(36)p a§|| E^OhSdS RXT.CPL1 ^i!§^(32)^£ »IS*?Q. ^d§^(32)^ 204&7II 

208EWIMAI= fiH21 L1IOIE1 3^ 7hfeg€H?h SICK 3011 [Oei Ctg 2EgSxl01l *U2SfS OIQa ±9|xJ 

(io&i a«w na oioie^i £sa giiusxisi oiaa 2?ixi^ ia qioieis s^swi @ci. 

*tS S±Egg X |2| Qiaa a.*|XH(12-1...,12-N)2| ^d§^(36)S E 2043711 LHAI 20BBMOOAI2F 
2fO|, 4=d 52 BOIDK38W g3l 5MAI3 71 a« ?fSS r — — — - . — — - - - ■ 



30Tn» 4dSLI3 202B7JS QM017hA1. 0H5i D10IE1 2^1 XBW 5AIAI7II2, XHW 4dS! it2 531 



f ssfttfi ami 4=dg^(36)«s 52 sai 

_ _ j 74[£ ~ ' ' ~ ~ '" 

slh 32 Mzm o\m^£t}&rE\6\WwWw$'- 
h i*iaS» fefe IaF7f 2iQ. e*i *s to^i ziesKJi soiswi ^ saa 

E!cg ^22J X92 gAI OlOfl [U€ aOIS#aSf^!MAi21 *S III CHI *|fc> ^gEOlU, E 6g 
S e^2| XH2 ^Al 011011 aOISgd&^ 2£i JBS«J DS Sxl01lA12| *M 73101 *ME 

Old * 3EIH. E 7g B WS2J X1I2 «A| OIKHI CDS «fOISld^01IA12| XIIW^ ^g 
EOI2, E 8= g 8f32l S82 AI Oil CHI CUEh BjOI§§a^ SE# XISC* DS 2MS 9XI0|A|S| * 
1 J1ICH 5ME0IQ. 

5171 ^Sl S «S2J Xfl 2 ^Al OHO0A|= EhS 2Mi! gxICHI 48S*f= OlCia 2?I*I(10)(HI SQgEHg 
Eh 3 EH At g7l OlEia i*l«<10)2| S^SMBS ffltJSIAI Sfe ej^SMlS^ CHs 3 r^iS 

gti2i oiaa i*i»7t lis! s^s 7hfes^ «o. 

g7l SSgEHl 0t7l AI21 2J^3M(OloF gJ^SM'Eh g^Jg 7«Uj& fSf DS m 01 

□ a 2*lx|2i §SbHffl(20)= ^ bHfflH(output buf ferin9P20IEe, g^5M^S £213 3 
(logical queue)! SAI^Q. S.U ?fl|S|2S ^S&13, Ml 3i 4=2H2 Sffl, fcHQI(2O)LH01l NTH 
y SIS 1eT^#7F 2iCK IlEIEs- SSOI IT«I AIS01IA1 2J^5M01I CHgtlfe 115! ffllEEILH 

gAi bTlA1% Olf *nf«17l 9|t| N7H2I EB5! ^UIAI?IH, ^ Bje^SElS gOIS OS! HOI 

E12e LRJ uH5! C1I0IE12I 4=1 ?S^E|-. 

E 5 a E 71 ftNffl H WS2| S12 ^A| 0KHIA1S SStfIH(20)2| 15! ffliEEl 2IE1IHIOI2 

(24)LHCHI N7H2J aqSSH n5! 7h£E1M(4G)# ^b|AI7IH SICK M*A OflSEI SJEH Htl 01^ < 24>GH1 ^UIS! 
N7H21 ejqs^g uHfJ ?I^E1M(40)i? W7|2| 2jq5Ml S>B S^EIO) QaOOIEW SSIHIEEI(20)2J 

i&ail(22)M sss rand a g7i »7i2j a^seoii chsseioi nuaiHiEei 

(22)(H1 HSS' WSi C1IOIE17h EIOI g^^' IUDO C1^ ?>SBI 4^§.0. g7| S^3£g El?! 
?hgQl(40)S ±g 2J«5M MS! ?^E12| 7JgEi S!0| 3011 CKgEICH DIEI {gsth S?I2« threshold 
value) THR Olg°! S^OII^ OIQa 2?lxl S SHS S^5M?h 5S"gEHl 7fegOI StCIU »B 

6?Cfl kl WfflV^ISAILiCK g?l DIEI fiSS a?fl« THRg ±2M =SA1IA1(26)01| 2JSJA1 XISEIDl. 
E£ ej^SglM CHS! §^tt 501S 4= S!H. 3 3^5M^S CE>1 4^ Dig 4= SICK g7l 

Sfzr TORS ejs?5E^ SEH3EI ^a((HI3CH, M3*!S(traf f ic burstness))01l IU& &EI SSflg 

4= 2JCI-. 

S SS2) 7312 gAI 0U01I *S SttCHg SEf ^XB5j«5 ^g^CK N7H2| a^5Mg FrSEIg 
M0)s #7121 2jq5M# ««| ejqEIOI nH5!M0IE17J 3SCHia2l(20)2| HBaMSHI (22)011 73g§ UHm 

B EIOI g^g UHOHZh DS 4=StO. g7l 3^5^ II a 5 I ^E11(40)S 2S S^5£ EH 

a IrSa" ^sh abi Ion [h§eioi ofef an ^ mroiga s^ons e 5 a e 721 s°m 



19(20)21 131 Maa °!EUflOI±<24)£ 5IS 2je*3S71 SB £1B13MS§ L|£UH= d£B MACS LIS 
(28)0) BdttQ. 3011 mR\ MAC8UM(28)MA|fe SB S^EMOn CHSIAiSf SgSflOlg 4^t>Q. £ 5 
OTaT MAC°Lil(28)£| 73 » S^W cW^Sl Sfftt tiW 2i£ E 22| MACSLIS(28)2J 
5f IgoES S17IOilA|£- ^BrejD. 

a g™2| 312 £!AI mt0CA4= #7121 901 *M 3I01# «£S/« SB#EH1 DIEI MgttjU 5 AIM z» 
ejq£SlZ> SS*1 fflej* £S71 7feSHII. 

£ 6MA1& g 312 gAI OHM CO-Bh S0ISSti&4 2=1 LIS 3*101 

Olda 5?I*T(I0)MA|2| 5g 3101 S-3fl £01^12 SO. E 6S S5313, 5SHB*IM MStt 
£ OIQH 5*1*1(10)= 300ETJIMAI. £71 SW Sii 3£3IAH26)S^E1 2J33M! g 7IIXI 9 THR1 
£d4!0. 302B?«0flA-l= HH5i Oil S El( 22)011 HH51 DtlOIE17h 2! 3 EI71L1 P3AI SHS 3S uHS! 71- 
g DSAI2Q. 35 3WEWIMAI5 MS 3S 1151 ?h£E12| ^SMStOI CHS 3^ 5 

04 SB B^3SM flgttt£ MACSLIS (28)011 A1EJ- 5i SaiSg 7gt!D. #71 35 3aiSg 35 — 

as w«?7(30)oa simai tssich *aim<32)£3 assa as 5sg 5*121 oiaa ^*i*i= 

30HLWMAI VaS S5 ESS* 308EWIMAI MS SB S^SSOll CHS 2SS S5SI15XI21 OID 

a ±*ws diWHM. saim m# 52 aiew bpi «*i 52 Euoiouam ^saiho. 

3I097IOIM S3 55 ElOICH (34)71 EUS0«£IS 302EPH3 £H0h7lA1 31*1 3Sg3 SB 
si* 2£7fii SSSO. m SBiEi.1l Si<>S 31*1 H SB3MM CHtt *M 310m *tt*!D. 

tre s wssj 312 sai mm im aoisiaw*) aag astr a ^mhbsioiiai°i swan sots 
if #ai mm me loisIiiH seI niv 25§ls 5*imai°i *«*oi s^a eases □ 
on cut* £3£ aerfeJD. 

e 7g s ess! 312 um mm ttoiavderaoiAisi ±m mum *nt tsssai, macsli 

S(48)l J8I2RJ- LKKAI 7«S E 5BJ 7«2J §SShQ. E 7(H|A1°I MACSLIS(48)^ 5§ 3101 a ?ISi 
31 S dS ^S7l(50) SJ ^4^dMm(52)g 2iD. 

E BODAIS B &SSI 312 ^Al MM CUBh SlOISSi!^ EES QS ^SS B*I(HI 

oi aa i««(io)oiiAisi *m 31 ex g*tm aoi^n 2iQ. e 8g ssma, ds ^saBxion sm.^1 

£ Oiaa ±#l»(IO)fe 400E.^101IA1. i7l£hAI SiS 5SAI1AI(26)S^E1 S^SSg SITU XI BS 4=d 
402t^0«A|^ EH5! tHIEEl (22)011 II SI L1I0|E^ EITiU PSAI SS?5S^ EH 51 7^E1f 
(40)S *S KB51 S E= DSAI2JD. M&7tWM= *H& 5g so^j ?h 

si 40Eef s atssra sb ej^sson tigus? macsue(48)oiiai^ xHSdss 

^71 3iad2S E 721 3l9dH 1^71(50)011 21SHA1 miSZ\0\ ^4dM§(52)»S Sgl!Q. E 
^?|XIS ^d*o. 

g§y 312 ^Al MOflAIS OS ^SH SflOl *8§8^ OIQa i?l*l( 10)011 SB4 V EH1 0f7| AI2! 

sj^ sit 7iay! * #7i mm ej^ 5mo«jii& *g 3icne sia ma ». nawi #71 
oiaa »( 10T21 a^smes imzm ejg?5sgs^ chs a ^su smm 

oiaa ±?ixi7h nn5i 4= sick 

a |-«21 ggOIIAlS 01 Cia ±9\t\9\ 79^2! At OHM B*l HB51 ^91 « 

Ul^?43 &KH1A12I CME1 7fA"l SSOI B ^S2| ^?|011A1 91CHU-A"! S^H £AIW ^ 21EK CU2I-AI g 

□a ±v 

&■'■}"-{ aw 

HH3J ^?|» L1l e ?J3(HIAI SOIS#&SW EEs XHSSt CIS ^MUBflOll SBSSfe OlOia ^|X|7I- 

a ^ illixiM r«iwfe l*l o^a vision ligEioi ztzi a§a aeisse© 2.17^ 
rasi cooias H3*Kr ssmiaEia smva 2i«oi #71 ss miaEis^Ei 151 qioiehs ^gsioi 

#71 Qg ±§1 5*1011 SRSS1S OlCia £SI*l7h #71 SS0«aE|2| tflB#EHl SA^fe 
#71 bHH#EH7l- BliH MOI9 Diet 55AIZi# 5«JB 35 5S12J [J0IE1# #71 S^SD Bxl 

8 ™*»4SJ OIQH ±*lxJSS sawa, #^l a^Sg 5xl0flAH°l oa# 3Z AIZ» ?ise W 

b SIS 21, 

#71 Bfl# 55 Al^2| 7IZ.mi SSIShS #71 SS BliaE|21 hflffl #EHM 31*1- SA1«1^ BS2K 

#71 31*1 aAKJ tHIH#EH7h bHIti #013 #71 35 3913 C1I0IE11 #71 S5-SH5XI0II SH&51= E 

1 oiaa 5*i*ims i*i d^sra, #71 s5sh&*ioiiai2| oh# 25 aiz^ 31*1 ?^t^ ara 

££ 0I^CHS# ^§^S ofe *M 3I01SS. 



□a^ll*IMA1 sa WAI uH^LI ££W £USt*!CK 3011 t&Ef S S?Sg L1IM9J3 ae?2l SH5! *3 



n\m #71 g^miaeisj uhhschi sai #7i mazm im aoias as a 

MS! L1IM3J3IHIA1 SDISSilSW 22 g nwtt 3 *ESS*IM *HS*Nfe OIQH 

til ZfZJOl Ch£ ieg!S«M OIQH ^9|X|g^E1°J SiAIZfg Stfti £5 £2)13 C1I0IE1 

#71 a ^mu st i on *iss^ s?4=2i oi as ^*i*n sproi #7i £* saia aomm 4>dsi3 # 
7i ssAizfser urn ±sg gam *h§*i-& oias ^*i«s ns* qioieib s^sixi s-s 2h§ 

21, 

691 55 AIZ!«e.» #71 Qg £MU§*I<HI SMgSfe OIGH ±*l«3*Ei £5 £211201 Ha ^£!EI£ 
§^ 4 

H3&0I SiOIAI. #71 2 iMU 5MM SISftIS OICHa ±9|XI| ZWOI #71 £5 £3IS# 

Ha 4=d«ra »a 4=i!S £5 £ffllS<HI £SJS £5 AlZTSgJS MSI E|0IE1ft HdSTO S= 21§g 
0 713S SRr *i HIOMB. 

§^ 5 

±*m uiM^aoiiAi soissdaw 22^ wst us ±m&nm *is»fe oima ^sixi7i 
a ±sHsaw «is8h= *^2i oima ±*i*»oi cHgEim 2w aaa &e*£Mi§ e«v °!7iei=t 

I!?! aOIEHM »SS1£ SS1HI2EIM £ttflH SJ201 #71 MSEIS¥Ei HH UOIEM ^§of01 
g^eg S«2| 01(33 i*l*IS ££!SI£ OIBH £*l*IOflA|2| *g JQOI&HOI SICHA1, 

#71 as ±mh sxioi *is*tg oiaa ±*ixi7i a^£MB3 gsmaEtsj Bim#EH^ 2Am= 2h 

§21, 

#71 §S(HI2EI°I fcHffl#EH71 tttffl flSJ 5S a*M£E71 2J2S OIEI SSI! £*A|£ig SUtt £5 
£&U2 CBOIE11 #71 SB S^£E(HI CHg 3SS #7| 3 #xl°l OIQa iSiaOIW 

S£SHi, #71 S±3ggxl0flA12| 01l# £5 Al^s ?l£MSfe 

^71 Ml^ £5 AI^SJ 7IZKDI §2hohS ae?£M^S ^71 5£ IH|2Eiei fefNi XflXh 3A^^ 21- 
S3K 

^71 3AtS> ^71 HS 3^£E2| H)ttl^EH7h tHtti §013 «7I £5 £aiS QIOIE1M ^71 

2fs^s oi^chsi is°g sj^ aoj»a. 

XOBSOII SiCHAI, ^71 S^£&^S SS(HI2E|2| bHB^€He 3AhSh7l WHA1 ^71 HSSIdWI S 
q ££^ BUS! ?igE17f ^U|=!# &h= 

aSVOI SiCHAI, ^71 a^£Eli3 5SD1I2EI2J tHtt|^€H= Se?£M^£ 01 EU S^I2i2h bia^ 

(hi 21*11 33£gn£ tHffl mo\%m sai*m sg°s si= *m »ioi&a. 

MTSOfl StCHAI, -^71 STliaS E2H=I ^(Hl COE1 S^£M15 SS S= as»l £3H 4= § 

S££ sfe *i aicH&a. 

ei?! ±m\ LiiM^iamiAi eioigsAi^Aj ^§§1 os ^ssgxioii *»sei= oiaa ^?ixi7i 

HJ?! C10IEI8 »gftF£ SSDll2E|g 5«*H! SiHCM ^71 0fl2E|^E1 MZl aOIHB ^§oKB 

s^Aiei S hc|o, 0(aa ^aisis- oicaa ±m\mMSi si hich^bkhi ^oiai, 

#71 as s-xiwi sns«hs oiaa ^$ixi7h aei£Mis ssoiiheisj hhh^hi saisi^ 21 

S21. 

#71 SS1HI2EI21 tHffl #EH 71 bHffl g°J a^£g71 °t°S ATISaihM #71 a§1£M(HI CH§ 
315." #71 a^EH#X|2| Old a ^IXIOMI 3S«1= 21S^S OI^CHSg ^923 Sh= WlOf 

§^ 10 

JilSsWI SiOIAl, #71 a^££^S SSIHI2EI2J tH IB #EH M 3AW17I ?I«HA1 #71 Dfl2EI#CHI S 
si £M*§ flH2! 31SEH7J ^blS# Sl^ SSfllOi^a. 
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